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AUSTRALIAN FRESHWATERPHYTOPLANKTON.

[Protococcoide^.

By G. I. Plaitair, Science Research Scholar of the

University of Sydney.

(Plates Ivi.-lix.)

The bulk of tlie material, on which the following notes are

based, has been gathered at intervals during the past ten years,

from the suburbs of Sydney, and from the neighbourhood of

Lismore on the Richmond River. A few records are included,

howevei', from still earlier up-countr}' gatherings at Collector, and

from certain samples which have been received from places out-

side the State of New South Wales. The opportunity has been

taken, also, of revising the nomenclature of some of the plankton-

forms noted in "Plankton of the Sydney Water-Supply" (these

Proceedings, 1913).

Habitats. —The term "plankton" has been taken in a wide

sense to include material found floating in the water of river,

lake, lagoon, and pond, or shaken out of weeds in some depth of

water. The following list shows the chai'acter of the habitat of

all the gatherings referred to in the notes. River: 26, 44, 63,

74, 80, 81, 90, 100, 115, 180, 182, 187, 188, 189, 191, 193, 195,

196, 269, 274, 276, 281. Lagoon: 17, 37, 50, 51, 71, 91, 92, 95,

97, 99, 108, 133, 136, 144, 145, 152, 155, 258, 259, 260, 263,

285, 286, 290, 298. Pond: *3, 23, 45, 70, 77, 88, 124, 125,*

138, 150,* 156,* 158,* 172. Creek-pool: 112, 129, 130.

New forms.
—One new genus is proposed, and descriptions are

given of 61 forms of Frotococcoidece, which appear to be new, 18

being classed as species, 37 as variations, and 6 as forms.

*
Gardeners' tank, in tlie Botanic Gardens, fed from the Sydnej' Water-

Supply.
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VOLVOCACE^.

Genus C A r t e r i a Diesing.

Carteria multifilis (Fresen.) Dill, forma.

Cellular globosa? (formfe immaturfe subglobospe, oblongse, vel

ovales) apicibus plerumque leviter deplaiiatis (interduni niediana

papilla iiistructis) vel indentatis; meinbrana teiiiii, hyalina, vel

dilute rufescente.

Cell, (sphaji'ic.) diam. 22-26; (oval., oblong., vel subglob.) long.

24-25, lat. 22-23/x.

Parramatta Park (97). (PI. Ivi., figs. 1-4).

Cf. France, Der Algengatt. Carteria^ Tei'iiieszetrajzi Fiisetek,

xix., liS96, T. iii., t'.l-5, etc. Obtained in quantity from rain-

water-pools in Parramatta Park, where it showed as a pale yellow
cloud in the water. France found it in a somewhat similar

habitat ("aus dem Wasser einer grossen Strassenlache"). I

have hesitated, for long, to identify our specimens with the

European type, as they do not seem to agree very well in general

appearance with France's excellent, coloured figures. Apart
from the finely developed chloroplasts and red spot of the Hun-

garian specimens, ours difi'er chiefly in the shape of the cell, and

the indented or flattened apex, the latter usually furnished with

a minute papilla (alt. ca. 1/a). When full-grown, the cell is

spherical, but more or less irregular subglobose; oblong or oval

forms are common. The membrane, at first hyaline (or very

slightly coloured) and very thin, later becomes somewhat stouter,

and pale brown in colour, without markings. France gives

dimensions, long. 19-25, lat. 12-15/x.

Carteria scrobiculata, n.sp. (PL Ivi., f.5-7).

Cellulse, fronte vispe, circulatse, subcirculatas, vel oblongaj,

ubique rotundatse, apicibus levissime indentatis; a latere com-

pressie, membrana crassa, rufescente, dense scrobiculata.

Cell. long. 18-22, lat. 18-20/x.

Guildford (45); Lismore (263, 290).

This form diff'ers from all the other species of Carteria, of

which I have any knowledge, in having a closely scrobiculate
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membrane. The cells, in front view, are very similar to the

form of C. mulfijilis described above, but slightly smaller. In

side-view, however, they are seen to be not globular but com-

pressed from front to back. The membrane is always pale brown,

and, under pressure, splits with a vitreous fracture, like the

lorica of Trachplomonas. The lorica in this species, though in a

solid piece, often breaks into two halves by an almost straight

line down the sides, simulating the two adherent valves of

Phacotns. PL lix., f.l8, shows the compressed shape of the cell,

and the overlap of the sides at the apex.

Var. ovALis, n.var. (PL Ivi., f.lS).

Forma ovalis, circa dimidio major. Cell. long. 30, lat. 24/x.

Lismore (263).

Carteria australis, n.sp. (PL Ivi., f.9).

Cellulse oblongje, fronte modice cuneatj>^, postice late-rotundat*;

lateribus leviter arcuatis. Membrana crassa. Cytoplasma dilute

viride, minute granulatum, chloroplastidibus nuUis distinctis nee

pyrenoidibus. Nucleus in media cellula globo cavo chloi-ophyll-

aceo circumcinctus. Flagella 4.

Cell. long. 30, lat. 17; glob, chlorophyll, diam. 8/x.

Lismore (263).

The nearest published species to this form would seem to be

C. ohtusa Dill, which is described by Chodat (Alg. vertes, p. 13S)

as "Cellules ellipsoides chromatophore en cloche allongee

dimensions 25-30/x." I have not seen Dill's type-figure,

but France (Algengatt. Cm-teria T. iii., f. 16-18) gives figures of

typical specimens, which do not at all agree with our form, either

in outline or in the arrangement of the cell-contents. The cyto-

plasm is finely granular, without any distinct arrangement, pyre-

noid absent. The nucleus occupies the centre of the cell, sur-

rounded by a hollow sphere of darker-coloured chlorophyll.

From all sides, the appearance is the same.

Yar. ovata, n.var. (PL Ivi., f. 10).

Cellulse ovatse, fronte obtusse, postice late-rotundatse; ceteris ut

in f. typica. Cell. long. 24, lat. ISyu. Lismore (263).

Compare Carteria Fritschii Takeda, Ann. Bot. xxx., 1916, p. 370.

63
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Genus C h l a m y d o mo n a s Ehr.

ChLAMYDOMONASGLfEOCYSTIFORMIS Dill.

Cell. long. 20-21, lat. 17-21; corp. long-. 13-16, lat. 8-10/x.

Botanic Gardens (125). (PI. Ivi., f.ll).

Cell. long. 14-18, lat. 12-15; corp. long. 8-10, lat. 7-8/x.

Lismore(263). (PL Ivi., f. 12).

Cf. Dill, Gatt. Chlamyd., p. 18, T. v., f.37, .38; Wille, Gatt.

Chlaniyd., Alg. Not. xi., p. 143, T. iv., f.l7; Bernard, Protococc.

et Desm., p. 163, f.307, 308. The last-named gives, membrane,

20-25 X 17-20; inner cell, 16-17 x 12-13/x. Our Lismore speci-

mens are considerably smaller.

Chl. pisiformis var. cylindracea Playf.

Cell. long. 21-26, lat. 12-15/x.

Rookwood.

Var. attenuata, n.var. (PI. Ivi., f.l3).

Cellulse a tergo attenuatse; long. 20, lat. 1 2/i.

Rookwood. Cum priori.

Vai\ glceocystiformis, n.var. (PI. Ivi., f.l4).

Cellula? cylindraceae, angustpe ; apicibus rotundatis
;

bina? in

coenobio mucoso involutse.

Cflenob. (2 cell.) diam. 50; cell. long. 20, lat.
8/i,.

Botany.
A family of 4 ccenobia, in a vegetative Gloeocystis-condition,

npted. The mucus was somewhat laminated. There were two

cells in each coenobium, the chloroplasts showing the chai-ac-

teristic arrangement of Chlamydomonas. The cells were placed

head to tail, and were narrower and more strictly cylindrical

than usual. This form is another point in favour of my con-

tention that Gheocystis and Sphcerocystis are vegetative states

of Chlamydomonas.

Chlamyd. globulosa var. pertusa, n.var.

Cellulie sphjerica?, fronte levissime deplanata?. Chloroplastis

angusto linear! furamine supra pyrenoidem instructa.

Cell. long. 18, lat. 20; foramin. long. 6/*.



BY G. I. PLAYFAIR. 827

Lismore (263). (PI. Ivi., f.l5).

Plentiful in gathering No 263. The cell is slightly but dis-

tinctly flattened in front, the membrane incrassate; and there is

a narrow, linear aperture in the chloroplast just above the

pyrenoid.

Chlamyd. monadina var. ovalis, n.var.

Cellulaj exacte ovales. Long. 22-24, lat. 17-20; pyren. long. 10,

lat. 2/x.

Lismore (263). (PI. Ivi., f.l6).

Instead of the spherical shape of the type, this form is a

perfect oval. The pyrenoid, as usual, is strap-shaped, and 10 x 2/x

in dimensions.

Chlamydomonas globosa Snow. (PI. Ivi., f. 17).

Cell. diam. 8-12/ji. Auburn; Lismore (263).

Cf. Julia W. Snow, Plankt. of L. Erie, Bull. U. S. Fish.

Comm., 1902. The specimens from Lake Erie were 5-8/x in

diameter. In ours, the chloroplasts were not fully formed, being

gathered towards the hinder part of the cell. Stigma distinct.

Chlamydomonas Lismorensis, n.sp. (PI. Ivi., f. 18).

Cellulse minutae, oblonga?; lateribus levissime arcuatis piene

pai'allelis; apicibus rotundatis; stigmate bacilliformi.

Cell. long. 8-lOi, lat. 3-5/x.

Auburn; Lismore (263, 299).

In the warm waters of tropical and subtropical countries, there

is a tendency for flagellates to become motile at a very early

stage of their development. This is a very small form, oblong,

almost cylindrical with rounded ends
;

the usual bell-shaped

chloroplast very shallow behind, no pyrenoid, as a rule.

Var. OVATA, n.var. (PL Ivi., f.l9, 20).

Cellulai elongata?, ovataj, postice late-rotundatte, fronte attenu-

ate; apicibus acuminatis. Cell. long. 10, lat. 3-5/i,.

Lismore (298).

Elongate elliptical-ovate in shape, broadly rounded behind,
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gradually attenuate towards the apex, which is more or less

acuminate. Both this foi-m and the type are very active.

Distinct central nucleus, very rarely a pyrenoid, stigma wick-

shaped, orange or red, in the anterior third of the cell. It is

possible that this form is identical with Cld. mucicola Schm.,*

Alg. d. Schwarzw. u. d. Oberrli., p. 17, T. ii., f.4-S, which it very

much resembles. The latter, however, has a central pyrenoid,

and the n'}icle,ns jiosferior to it in the end of the cell ("In der

Korperinitte ist ein . . . pyrenoid und hinter demselben der sehr

kleine Zellkern") and no stigma.

Genus Phacotus Perty.

Phacotus bullatus, n.sp. (PI. Ivi., f.21, 22).

Celluhe, a fronte visa?, circulatje vel subcirculatif, margine

inajquali; a latere subhexagon^, infra apices constrictaj, apicibus

rotundatis, lateribus planis vel pauUulo retusis; a vertice cru-

ciatjie, late-lineares bullis magnis singulis utrinque in medio in-

structis; membrana aspera dilutissime rufescente.

Cell. long. 13-14, lat. 13, crass. 9/x.

Lismore (263).

Found in quantity in company with Pteromonas cruciat.a, infra.

The cells, in front view, are generally subcircular; a broad ridge

runs down front and back, beginning and ending a little within

the apices. In lateral view, these show as produced ridges on

either side. End-view cruciform, the ridges appearing as large,

central, capitate bosses. Membrane very minutely rough, and

very faintly coloured.

Var. coNicus, n.var. (PI. Ivi., f.23).

Cellulse conic*, fronte truncata?, a tergo acuminatse; lateribus

arcuatis.

Cell. long. 16, lat. 13/i.

Lismore (263).

*
Ghl. mnsdcola Schiii., in Wille, Alg. Notizen ix.-xiv., p. 1.S6, by a slip

of the pen, for Sclimidle saj's, p. 18, "Sie lebt in der Gallerte des Frosch-

laiches" (frogspawn).
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Genus P t e R o m o n a s Seligo.

Pteromonas cruciata, n.sp (PI. Ivi., f.24, 25).

Cellulfe ovales alis geiiiinatis binis cruciatim dispositis in-

structte; a froiite visjv (alis inclusis) ovat;i?, postice acuminat;t»,

inai'gine inaequali aspero; a latere insequalitei' quadratse (alis

inclusis) anterioi-e angustatse fronte truncatse, lateribus planis,

postice levissime arcuatae, apice in bulla conica projiciente; a

vertice cruciformes, corpora I'homboideo, angulis prodlictis.

Meinbrana hyalina.

Cell. long. s. alis 16-20, lat. 10-12; c. alis long. 24, lat. 18//.

Lismore (263).

The body is oval, with contents as in (Jhl(irnydonii)itafi, save

that the red spot is placed towards the hinder end. The cell is

furnished with two pairs of wings lying in planes which intersect

at right angles, making the end-view cruciform.

Var. PULCHRA, n.var. (PI. Ivi., f.26).

Cellulte a latere angulis alarum inferioribus truncatis et pro-

tractis, lateribus paullo retusis; ceteris ut in f. typica.

Cell. c. alis long. 24, lat. fronte 12, postice 18/x. Alse long. 20/x.

Lismore (263).

The lower angles of one pair uf wings are truncate and pro-

duced, the sides somewhat retuse. A pyrenoid present, as a rule,

in both type and variation.

Genus VoLVULiNA Playf .

VoLV. .Steinii var. lenticularis Playf., forma.

Coenob. diam. 32-50; cell. diam. 10, inter se dist. 1/x, alt. in sect.

optical. 5-1 2/x. Lismore (263, 293).

A new locality for Vohndiua. Tlie coenobium gives the im-

pression that the cells are the result of fragmentation of a

parietal chloroplast. From above, the cells are generally quadrate
or polyhedral, fitting into one another, the edges not more than

1/x apart; sometimes, however, they are circular. The cells are

certainly lenticular in optical section. There are 16 in tlie

ccenobium, arranged more or less in three layers, 4 -t- 1, 6, 4 -f- 1.
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HYDRODICTYACE^.

Genus P E D I A s T R u M Meyen.

Pedi. tetras var. fluviatile, n.var. (PI. Ivii., f. 1).

Cellulae sinu rectangulo, in bievem angustam fenestiaiii iiitror-

sum producto, miiiime incisje; angulis exterioribus apiculo minuto

instructis.

Coenob. (4 cell.) long. 18, lat. 18//..

Lisiiiore(188).

Instead of being deeply incised, the cells merely have the

outer angle excised by a more or less rectangular sinus, the point

of which is produced inwardly into a short loop. The free angles

are minutely apiculate. The markings in the cells are not

pyrenoids, but vacuoles in the cytoplasm; under a low magnifica-

tion, they appear so plainly as to be easily mistaken for a part

of the sinus. Cf. P. rotnla Kiltz., in Nageli, Gatt. einz. Alg.,

T.vB, fig. 3c.

Var. apicul\tum, n.var. (PI. Ivii., f.2).

Cellulte extrorsum sinu amplo leviter exciste, vel alte emargin-

atae; angulis rotundatis, minuto hyalino apiculo instructis.

Camob. (8 cell.) diam. 1^2; cell. diam. 7/i.

Botanic Gardens (125).

Syn., P. tHras var. intcf/ram (Nag.) Playf., Biol. Richm. R.,

p. 110, PI. iii., f.26. P. intf<jrtini Nag., has the outer edge of

the cell quite Hat. In this form, the cells are slightly excised by

a wide, shallow sinus, or else deeply emarginate; the angles are

rounded, and furnished with a minute, hyaline apiculus.

PROTOCOCCACE^.

Genus Crucioenia Morren.

The species of Crnciijenia are, to my thinking, merely in-

fantile forms of Pediastrum, developed from the resting-cell or

zygospore, which is the outcome of the union of gametes. This

resting-cell, or something very near to it, I have described and

ficured under the name of Pedi. tetras var. unicellulare in

"Plankton Sydney Water-Supply," p.517, P1.56, f.I. In spite
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of their probable connection with Pediaatrnvi, it is convenient

to arrange these forms under a separate genus, even if it is only

a conventional one. Those mentioned, I.e., these Proceedings,

1913, may be summarised thus: —
Ckucigenia austicalis mihi.

8yn., Pedi. tetras var. australe Playf., I.e., p. 516, PI. 56, f.2.

Ckucigknia tetkapedia (Kirch.) W. »fc G. 8. West.

Ccjenob. (4 cell.) long. 7-8, lat. 7-8/x.

Fairfield (130).

8yn., Pedi. tetras var. tetrapedia (Kircli.) Playf., I.e., p. 517,

P1.56, f.3; also Pedi. tetras var. qnadratrmi Playf., ibid., P1.56,

f.3a, which differs hardly at all from (J. tetrapedia.

Var. OKNATA, n.var. (PI. Ivii., f.3).

Coenobium (4 cell.) parvo cytoplasmatis granulo ad angulos

ornatum.

Ccenob. long.
= lat. =

7-8/x. Fairfield (130).

The coenobium of C. tetrapedia is formed from a single cell by
the gradual division of the contents into four, from tlie centre

outwards. The last sign of this division is a slight band of

cytoplasm coiniecting the outer angles of the cells. Cf. Chodat,

Alg. vertes, p.222, f. 148a, No.2 (sub noni. Lnnniermamiia etnar-

(j'luata) and my figure in Plankton Sydney Water-Supply, PI. 56,

f.3 {Pedi. tetras var. tetrapedia). The small, chlorophyllaceous

granule found in var. ornata seems to be brought about by the

segregation of this band.

Ckucigenia floralis, nom.nov.

Cu?nobium in medio foramine parvo rectangulari instructum;

cellulis binis rotundato-ovatis, alteris oblongis, cruciatim dis-

positis.

Ccenob. long. 8, lat. 7/x. Potts Hill (138).

Syn. Pedi. tetras var. triangidaris (Chod.) Playf., forma. I.e.,

p.517, PI. 56, f.5. This form is not strikingly like Craciyeuia

triangulai'is Chodat, although the upper and lower cells are

somewhat o\ate.
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Crucigenia cordata, nom.nov.

C'(LMi()b. in medio furaniine parvo rectangulari instructum
;

cellulis plus minusve cordiforniibus, uti;iiique ad apices apiculo

mimito interdum ornatis.

Ccenob. (4 cell.) long. 25, lat. 23/z,

Botanic Gardens (158).

.Syn., Pedi. tetr-as \a,r. inteyrum (Nag.) Playf., forma. I.e., p.518,

P1.56, f.7. The cells are more or less heart-shaped, and are often

tipped with a minute, indistinct apiculus. The species should

be compared with Fedi. tetras var. ajnctdatnm, supra.

Crucigenia triangularis Chodat. (PI. Ivii., f.4).

Coenob. diani. 10-16; cell. diam. ca; 5-7/x.

Collector; Guildford (88); Lismore (188).

C/. Chodat, Alg. vertes, p. 223, f. 14-1 9. The ccenobium con-

sists nearly always of 4, minute, pale green, ovate cells, occa-

sionally with pyrenoids.

Crucigenia quadrata var. secta, n.var. (PI. Ivii., f.5).

Cellulfe circulatJB in partes subtriangulares 4 per crucem

divisse.

Crenob. (4 cell.) long. 6, lat. 6; cell. diam. ca. 2//..

Lismore (188). Cum. C. rectamjnlari.

The original ccenobium, before division, must have been con-

stituted of 4 circular cells arranged in a square; hence, I have

placed this form under C. quadrnta Morren, cf. G. S. West, Brit.

Frw. Alg., p. 2 16, f.90D, e. Pale green in coloui-.

Genus T e t r a s t k u M Chodat.

Tetrastrum elegans, n.sp. (PI. Ivii., f.6).

Ccenobium (4 cell.) quadratum; cellulis subcirculatis distinctis,

extrorsum spinis longis tenuissimis singulis ornatis.

Ccenob. diam. c. sp. 28, cell. diam. 4/x.

Parramatta (136).

This species might be described as a spinous form of C.

quadrata Morren, just as T. stauroyenio'forme of C. triangularis
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Chodat. The cells are subcircular, arranged in a square, and

each furnished with a long, thin, delicate spine. Cytoplasm

pale green.

Var. DENTATUM, u.var. (PI. Ivii., f.7,).

Coenobium
(4: cell.) (juadratum vel rhomboideum; lacuna dis-

Jbincta rectangulari; cellulis plus minusve ovatis adpi'essis, lateribus

angulatis, ad apices spinis longis tenuissimis singulis instructis et

altero latere dentibus vel spinis brevibus singulis.

Coenob. (4 cell.) c.
sj).

diani. 30-38; cell, diani. 3-i/i.

Pa r ram atta
(

1 3 6
)

.

In this form, the cells are more or less ovate, with angular

sides, adpressed, the apices outwards, and furnished with a long,

thin spine. A little lower down, on one side, is a second, much

smaller spine or tooth. The lacuna is sharply rectangular.

Genus C CE L A s T R u M Nag

C'a7. niicrupuruDi Nag., is by far the most connnon form in

this country, and, next to it, Cml. creuatiuu Arch. C. sphteri-

cnni Nag., very rare.

CtELASTRUM CRENATUMArcher.

Ccenob. diam. 32-83; cell. diam. 6-32/x.

Collector, Rose's Lagoon; Botany (91); Guildford (124).

Cy: G. 8. West, Brit. Frw. Alg., p. 2 13, f.87A. Syn., Ccel.

pufchrum 8chm., Algentl. d. Schwarzw. u. d. Rheineb., T. ii., f. 10.

Var. CUBICUM, n.var. (Pi. Ivii., f.8).

Ciienobium plus minusve uubicum angulis truncatis; cellulis

quattuor circa unum ordinatis; foraminibus amplis octagonis.

Caniob. diam. 33-55; cell. diam. c. 10/x.

Guildford (77).

Generally the cells are arranged 5 or (i round (ine, in this form

4, which gives the ccenobium a cubical or octagonal shape; the

foramina, also, are wide and octagonal in outline. Very like

C. cjihicuni, but that species has three projections to each cell,

two visible at the margin.
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CcELASTHUMOBTUSUM(Eichler) mihi. (PI. Ivii., f.9).

Celluhe conicrti e basi ipsa protractts; apicibus rotundatis nee

truncatis; foramiiiibus amplis.

Cceiiob. (8 cell.) diani. 24/u. Collector.

Syii., C. ciibicuiu var. obtustim Eichler, Flory wodor ok.

Miedzyr., 1894, i)A'l'2, T. ii., f. 1, where he gives "diam. coenob.

l7-2()/x." The cells are conical, drawn out right from the base,

with rounded apices. Compare C. ^AsY??t(Zo-fM6 ic?<n?. Schrod., Ploner

Berichte, v., 1897, T. iii., especially fig. la. His figures show

conclusively that C. probuscidenm Bohlin, C. cubiciim Nag., and

this form of Eichler's are, biologically, one species. The last

differs too nuich from ('. riibicinn, however, to be placed under

that species, and it has priority over C. proboiicideui7i Bohlin,

1897.

Genus S E L E N A s T R u M Reinsch.

Selenastrum gracile Rein.

Cell. long. 18-25, alt. c. 18, crass. 3-8/x.

Botanic Gardens (125) ; Clyde, Duck Creek (26) ; Sydney
Water (63); Lismore (182, 260).

Reinsch, Algenfi. v. Frank., p.65, T. iv., f.3a, b. This species

is often found in the forui of two cells back to back. There are

generally only a few cells in the ca-nobium. A family of 8

coenobia, of 8 cells each, was noted. Solitaiy cells are not

uncommon.

Var. MiNUTiJM, n.var. (PI. Ivii., f.lO).

Cellulse dimensionibus dimidio minores quam in f. typica.

Cell. long. 9-18, alt. 7-8, crass. l|-2/x.

Botanic Gardens (125); Lismore (298).

Genus S c e N e d e s M u s Meyen.

Sc. QUADRICAUDAvar. INCURVUS, n.var. (PI. Ivii., f.ll).

Forma spinis apicalibus incurvis. Ccenob. (4 cell.) s.sp. 30 x 22/x.,

Centennial Park.

Cf. Ralfs, Brit. Desm., T.31, f.l2a, b. The terminal spines

are generally divergent, but in this form they are incurved.
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Var. iNERMis, n.var (PI Ivii., f.l2, 13).

Forma sine spinis. Ccenob. (4 cell.) 15-20 x 11-12/a.

Botany (145); Lismoie (260); Enogf];era.

1^ ot y ecornis Ralfs, Brit. Desm., T.31, f.l2h
[

= <S'f. hijngus

(Turp.)]. In the latter, all the cells are of the same size, and

are regularly or irregularly oval. In var. iuermis, the outer cells

are slightly smaller than the inner, the latter also being strictly

cylindrical, with parallel sides and rounded ends.

Sc. DENTICULATUSvar. GRACILIS, n.var. (PI. Ivii., f. 14).

Cellulie gracillimse, lineares, elongatai, lateribus parallelis.

Crenob. (4 cell.) long. 12-21, lat. 12-20; cell. diam. 3-5/x.

Botany (17, 50, 95, 145, 155); Guildford (70); Centennial Park

(133); Lismore(187).

Much more common here than any other form of >Sc. denticu-

latus. The cells ai-e linear and very slender, with parallel sides,

ccenobia generally 4-celled.

Var. oPOLiENSis (Richter) mihi.

Ccenob. (2 cell.) s.sp. long. 8-12, lat. 12-15; sp.long. 6-10/t.

Botany (50, 108); Parramatta (136); Enoggera.

Syn., Sc. oj)oliensis Richter, Phycotheca universalis, No.686;

Sc. ({iiadricnudo, var. opolieiisii< (Richter) W. & G. 8. West, Frw.

Alg. Ceylon, p. 197, PL 17, f.l6, 17. The apical denticulations

stamp this form as a variation of Sc. denticulatus. Tlie presence

of the long, terminal spines in <Vc-. hi/i^trix var. annatus Chodat

(also found here) shows that they are not necessarily indicative

of Sc. qiiadricauda.

Var. AUSTRALis, n.var. (PI. Ivii., f. 15).

Cellula; dentibus singulis ad apices instruct*; long. s. dent. 16,

lat.
6/7,.

Collector.

Forms of Sc. denticulatus generally have two or three denticu-

lations at the apices; in this form, there is one only. C'/". G. S.

West, Br. Frw. Alg., p.220, fig.92.r.

SCENKDESMUSSECURIFOKMIS, n.sp. (Pi. Ivii., f.l6, 17).

Celluhe exteriores (interdum etiam mediante) modice securi-

formes, spinis luillis.
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Coenob. (2 cell.) 8-9 x 6-8; (4 cell.) 12-18 x 8-14/x.

Casino (189) and Lismore (187), Richmond River.

The outer cells are almost rectangular, sind somewhat securi-

form; the central cells are sometimes the same shape, sometimes

cylindrical with rounded ends.

Genus Ankistkodesmus Corda.

8yn., Rhaphidiuin Kiltz., Schi'dderia Lemm.

Ank. falcatus var. mikabims W. ife G. S. West. (PI. Ivii., f.l8).

Cell long. 36-90, lat. 1-3/i.

Botany (37, 155); Clyde, Duck Creek (26, 44); Canley Vale

(
1 29) ;

Guildford (172); Sydney Water (63) ; Enoggera ;
Perth

Water.

8yn., Rhaph. polymorphum var. mirahUe W. k. G. S. West,

Frw. Alg. S. of Eng., p.501, P1.7, f.9-13. The contents are

generally homogeneous, and of a pale blue tint.

Var. CONTORTUS(Thuret) mihi. (PL Ivii., f. 19).

Cell. long. 16-60, lat. 2-3yu.

Clyde, Duck Creek (26); Canley Vale (129); Botanic Gardens

(156); Lismore (258).

In Brebisson, Liste, p. 158, Pl.l, f.31. I have found this form

{n quantity on several occasions. There is a tendency for the

apices to be setaceous, but not to the extent of var. setigerus

(Schr. setige7-a).

Ankistkodesmus dulcis, n.sp. (PI. Ivii., f.20).

Cellulfe solitarite, valde jequaliter arcuatfe, gracillimse, apicibus

acutissimis baud autem setiformibus; chloroplastidibus homoge-

neis, ab apicibus retractis, medio interdum iiiterruptis; elneoplas-

tidibus singulis nonnunquam in extremis, interdum etiam in

locello mediano, instructis; pyrenoidibus nuUis.

Cell. long, (chorda) 30-70, crass. 2-4, alt. 20-40/x.

Botany(155); Parramatta Park (136); Sydney Water (6 3, 100);

Lismore (258).



BY G. I. PLAYFAIR. 837

Var. ciNGULUM, n.var. (PI. Ivii., f.21).

Cellulsi? magis aifuatae, ti'es quadrantes circuli etRcientes, apici-

l>us niodice ineurvis. Cell. long, (chorda) 26, ci-ass. 2, alt. 20ju.

Botany (92).

A very pretty species, both from its graceful cinvatiu'e and

from the disposition of the cell-contents. The cell has the

regularl)' arched form of a C/ostfrlnm, very slender and gradu-

ally narrowing to the ver\^ acute tips. The latter are not di'awn

out into seta?, and are not incurved. The homogeneous chloro-

plast is generally confined to the body of the cell, leaving the

tips clear; it is also often interrupted in the centre, or there is a

locellus at the centre, placed to one side. Very often, an elajo-

plast is situated at each end of the chloroplast, sometimes also

one in the middle. In var. cingulum, the curvature extends

over three parts of a circle, the ends being somewhat incurved.

Ankistrodesmus Braunii (Nag.), forma. (PI. Ivii., f.22).

Cell. long. 40, lat. 3//. Lismore (196).

The figure shows four cells, produced by longitudinal division,

and still connected by the membrane of the mother-cell, which

has become twisted into a stipes.

Var. MINUTUS, n.var. (PI. Ivii., f. 23-25).

Cellulfe parvse, longitudine usque ad formae t3'pic8e dimidium.

Cell. long. 10-20, lat. 2-3 (rarius 5) /x.

Lismore (182, 191, 196).

Cells only half as long as those of the type (or less), and gen-

erally a little more lunate, sessile on })ieces of flocculent matter,

water-plants, etc.

Genus A c T I N A s T R u M Lagerh.

AcTiNASTRUM Hantzschii Lag. (PI. Ivii., f.26, 27).

Coenob. (2 cell.) diam. 54, cell. 25 x 4; (4 cell.) diam. 28-50,

cell. 16-25 X 2-4; (8 cell.) diam. 40-50, cell. 20-30 x 2-3/x.

Parramatta(136); Botany(50); Lismore (258); Grafton, Nym-
boidia River(269).
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Lagerheim, Pedi. Protococc. o. Palm., p.70, T. iii., f.25, 26.

Cells somewhat fusiform, outer ends acute, inner ends blunt. In

all forms of Act. Ilanfzschii, the cell-contents are indifferently

hyaline, pale blue or pale green. Tlie chk)roplast, when distinct,

is generally somewhat retracted from the apex, and an elieoplast

is often present.

ACTINASTRUMBACILLARE, n.sp. (PI. Ivii., f.28, 29).

CelluliB bacilliformes, gracillimse. Ccenob. (8 cell.)diam. 16.35,

cell. 8-20 X 1 1-2/x.

Parramatta Pai^k (136); Lismore (274).

The cells, instead of being fusiform, are narrow and linear,

Bometimes very short.

ACTINASTRUMACICULARE, n.Sp. (PI. Ivii., f.30).

Cellulse subulata;, modice arcuatse, basi intlatte, apice acuta;.

Ctenob. (8 cell.) diam. 35, cell. 22 x 3/x.

Lismore (274).

The cells are somewhat awl-shaped, slightly curved, inllated at

the base, and acute at the tip. Contents pale blue, an elieoplast

present.

ACTINASTRUMGUTTULA, n.Sp. (PI. Ivii., f.31).

Cellulje in modo guttuUe conformatte, introrsum acutissimse.

Ccenob. (2 cell.) diam. 40, cell. 20 x 4/x.

Parramatta Park (136).

A 2-celled coinobium noted with drop-shaped cells, the acute

end inwards.

Genus Kirchneriella Schm.

KiRCHNERIELLA ELEGANS, n.Sp. (PI. Ivii., f.32).

Cellulse graciles; lateribus parallelis; apicibus obtusis in modo

solese equi circumflectic. Cell. diam. 6, crass. 2fi.

Sydney Water (63).

The cells in this form are very slender, with parallel sides and

blunt ends, bent round into the shape of a horseshoe. A four-

celled coenobium noted with cells disposed as figured.
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KiRCHN. LUNARis var. ACUTA, n.var. (PI. Ivii., £.33).

Cellular lunatie; apicibus protractis acutissimis, longo intervallo

inter se distantibus. Cell. diam. S, alt. 7, crass. 3/x.

Botanic Gardens (150).

The apices of the cell, \\'liieli are wide apart, are drawn out to

a very acute point.

Genus O o c Y s T I s Nag.

O. CRASSAvar. Ostenpeldii Playf., forma. (PI. Iviii., f.l).

C'hloroplastides S, pyrenoidibns instructse. Cell. long. 20,

lat. 13
fi.

Lismore (285).

Cf. ''Oocystis and Fremosphcera," p.l24, P1.7, f.l8, 19. This

variation generally has 2-4: chloroplasts; here we have it with

eight.

Var. ELONGATA, n.var. (PI. Iviii., f.2, 3).

Cellulje longe-ovales; apicibus acute-rotundatis; chloroplastidi-

bus 8. Cell. long. 25-27, lat. 15/x.

Lismore (285, 286).

The cells are more elliptic than in either the type or var.

Ostenfeldii; the apices more or less pointed, not incrassate or

apiculate. There is a parietal chloroplast, obviously fi-agmented

into eight parts, with pyrenoids.

Var. GRANULOSA,n.var. (PI. Iviii., f.4).

Cellulifi late elliptico-lanceolatje, lateribus tequaliter arcuatis,

apicibus acuminatis. Membrana ad apices introrsum incrassata.

Chloroplastides nullaj distinctaj, chlorophyllo difi'uso, cytoplasmate

granuloso.

Cell. long. 27, lat. 1 ^fx.

Lismore (298).

The nearest to the type that I have noticed, the shape broadly

elliptic-lanceolate, with pointed, inwardly incrassate apices.

Thei-e are, however, no distinct chloroplasts, nor yet a parietaj

lamina; but the contents are granular, and the chlorophyll ap-

parently diffused. The nucleus was visible in the centre.



840 AUSTRALIAN PRESHWATKRPLANKTON,

O. APICULATA var. MAJORPlayf.* (PI. Iviii., f.5).

Cellulse ellipticje, duplo inajores qiiam in f. typica, apicibus

minute apiculatis.

Cell. long. 38, lat. 20//.

Lismore (286).

There are two forms of the type, an oblong and an elliptic.

This is a larger form of the latter, as var. ><plendida is of the

former. Cf. these Proceedings, PI. viii., f.2; the figure there is

not sufficiently elliptic, too oblong. This form is liable to be

mistaken for 0. salitai-ia; there is no anterior, apical incrassa-

tion, however, and an apiculus is present, though very small and

inconspicuous.

Yar. SPLENDIDA Playf.

Cell. long. 33-41, lat. 21-26/x. Lismore (285, 286).

"Ooc. and Ui-emo.", p.l31, PI. viii., f.23. These figures extend

the dimensions considerably. Var. splendida is a larger (about

twice the size) and somewhat more elongate form of var. ohesa.

The two forms run into one another however.

Genus Nephrocytium Nag.

N. Agardhianum var. ma.tus Nag. (PI. Iviii., f.6).

Ccenob. long. 75-78, lat. 50-55; cell. long. 37, lat. 21/x.

Guildford (23).

Syn., N. Ndyelli Grun.; N. obesnm West, New Brit. Frw. Alg.,

p. 13, PL ii., f.39, 40. Cf. Nageli, Gatt. einz. Alg., T. iii.c, fig.

i, k, p. Nageli's fig.p works out at 34 x 15/x for the cells; West,

I.e., gives "long. cell. 34-42, lat. cell. 24-28/x" for JV. obestim.

Except in the slightly greater breadth of the cells, West's figures

agree exactly with those of Nageli.

Var. PLANKTONICUM, n.var. (PI. Iviii., f.7, 8).

Ccenobium splijericum inucosum. Cellulse lunata? 4-8 (ple-

rumque 4) cunctse, per extremitates (ut videtur) conjunct* ^el

radiantes, ad apices angustatse, apicibus obtusis.

* This form was mentioned in ''''Oocystis and Eremosphera," p. 110, but

the description and notes were inadvertently omitted.
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Coenob. diam. 96-112; cell. long. 20-27, lat. 4-8/x.

Botany.
The coenobium consists of a mucous sphere, as in Sphfcrocystis

or Gl(jeocyi<tis, with lunate cells, generally in groups of 4, which

appear to be either joined loosely by the extremities, or radiate

from a common centre.

Genus Tetrallantos Telling.

Tetrallantos Lagerheimii Telling. (PI. Iviii., f.9, 10).

Ccenob. (4 cell.) long. 38-40, lat. 20-24; (8 cell.) 54 x 20; cell,

long. 12-16, alt. 6-12, crass. 3-6/x.

Botany (37, 152); Botanic Gardens (125); Lismore (258, 260).

Cf. Einar Teiling, Schwedische Planktonalgen, ii., Tetrallantos,

eine neue Gattung der Protococcoideen, p.63, f. 1-7, 1916.

Genus Tetraedron Kiitz.

Tetraedron minimum (A.Br.) Hansg. (PI. Iviii., f.ll).

Cell. long.
= lat. =

Q-^fx.

Parramatta Park (136); Guildford (88); Lismore (260, 276).

PoJyedrium minhnum A. Braun, Alg. unicell., p. 94, footnote;-

G. S. West, Brit. Frw. Alg., p.231, fig. 101a. The type has

rather acute, radiating angles, and emarginate sides, alternate

sides more deeply emarginate ("lateribus alternis projundius

emarginatis"
—A. Braun, I.e.)

than the others. There are several

well-marked forms of the species.

Var. australe, n.var. (PI. Iviii., f. 12, 13).

Cellulte lateribus alteris planis levissime convexis, alteris

altissime emarginatis.

Cell. diam. 5-8/x. Botany (95); Lismore (180, 276).

Cell. diam. 10-12/x. Botanic Gardens (3); Casino (189).

The most common form of the species here. The ends are flat

or nearly so, slightly turned down at the angles, while the sides

are very deeply emarginate and arched. In shape, it resembles

Tpfr. platyisthmium (Arch.) G. 8. West, "Some ci'itical green

Algte," p.286, P1.21, f.36-39, but is very much smaller, and cei--

64
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tainly a form of Tetr. minhmim, being commonly found in com-

pany with other forms of the species.

Var. PINACIDIUM (Reinsch) mihi. (PI. Iviii., f.l4, 15).

Cell. long. 6-13, lat. 5-1 1/x.

Botanic Gardens (3); Clyde, Duck Creek (26); Botany (108).

Polyedrium pinacidium Reinsch, Spec, generibusque, T.2a,

f. iii.; Lagex'heim, Pedi. Protococc. o. Palm., p.69, T. i., f.27. Syn.,
P. Tninimum f. tetralohula Reinsch, Polyedr. Monog., T. iv., fig. 2d

(forma tetralohulata in text, p.499); P. tPtrayonum Reinsch (non

Nag.), I.e., T. iv., f. 10. The cell is plane, with rounded angles,

all four sides equally retuse. Reinsch and Lagerheim figure the

cell as quadrate; our specimens were somewhat oblong.

Var. RECTILINEARE, n.var. (PI. Iviii., f. 16, 17).

Cellulae plus minusve quadratae, lateribus rectilinearibus,

angulis obtusis plus minusve rectis.

Cell. long.
= lat. = 10-1 3/x. Guildford.

Cells more or less regularly square, with flat sides and bluntly
rounded angles. Cf. Bernard, Protococc. et Desm., f.467.

Var. MORSUM(W. & G. S. West) mihi. (PL Iviii., f.l8).

Cell. long.
= lat. =

9/i,,
constr. 8/x.

Botanic Gardens (3).

I'etrapedia morsa W. & G. S. West, Frw. Alg. Madag., p.85,

PI. v., f.3. The sides of the angles are flattened, and run back

at right angles from the apex, for about one-third the length of

the side of the cell. The other third is occupied by a sudden,

rounded excavation. Cell plane, contents green; found in com-

pany with var. pinacidmyn and the type, very rare.

Tetraedron regulare Kiitz., forma. (PI. Iviii., f.l9).

Cell. diam. c. sp. 34, s. sp. 24)u. Parramatta (136).

Kiitzing, Phycolog. germ., p. 129. Syn., Polyedrium teira-

edricum Nag., pro parte, Gatt. einz. Alg., T. iv.B, fig.3c, d. P.

trigonuni Nag., 2}.p., loc. cit., T.iv.B, fig.lc, d. I am in great

doubt as to the characteristics of this type. Both Chodat, Alg.

vertes, p.220, f.146, and G. S. West, Brit. Frw. Alg., p. 231, f.lOlc,
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identify Kiitzing's plant with P. tetraedricum Nag., but their

figures do not agree with one another nor even exactly with

Nageli's figures. Also Nageli gives the same two types to P.

trigomim and P. tetraedricum, relying for a specific characteristic

on the plane or tetraedral form of the cell. There is no biological

difterence, however, between plane and tetraedral cells, the latter

being developed often from the foxnner; and as the classification

is on the basis of outward configuration, it is extremely incon-

venient to have types of a mixed character. The occurrence of

biradiate and tinradiate fox^ms in the same type is well known in

the Desmid genus Staurastrum, and these are strictly analagous

to the plane and tetraedral forms of Tetraedron. I consider,

therefore, that NageH's T. iv.B, fig. la, and T. iv.B, fig.3a,b, should

be arranged under Tetr. trigonum, while T. iv.B, fig.lc, d, and T.

iv.B, fig. 3c, d, should be classed as 2'etr. regtilare (tetraedricum).

Var. INERME, n.var. (PI. lix., f. 17).

Cellula? plana?; lateribus leviter concavis; angulis levissime

inflatis; spinis nullis. Cell. diam. 14, crass. 6/i.

Collector.

The cells are plane, and have the concave sides and slightly

inflated angles of the type, but are without spines.

Var. PAPILLIFERUM (Schrod.) mihi, forma. (PI. Iviii., f,20).

Forma maxima tetraedrica; cellulse obesje; lateribus paullo

concavis; angulis latis, inflatis, papillis singulis prseditis.

Cell. diam. 64/a. Collector, Rose's Lagoon.

Cf. Polyedrium trigonum var. papilliferum Schroder, Ploner

Berichte, v., 1897, T. ii., f.6. In optical section, our form is the

exact same shape as Schroder's, from which it difi'ers in its tetra-

edral form, and very much larger size (diam. 12-15/i,
—

Schroder).

Both forms, with their hollow sides and inflated angles, naturally

fall under Tetr. regulars, though somewhat more plump than

figured by Nageli (P. tetraedricum). Cf. G. S. West's form. I.e.,

sup7-a. The occurrence of a plane and tetraedral variety, in such

a distinct form as this, goes far to bear out my contention, that

there is no biological difference between them, but that both

may be found in the same species,
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Tetr. spinulosum Schm., forma. (PI. Iviii., f.21).

Forma pentaedrica; lateribus subplanis; angulis obtusis; spinis

tenuibus setis simillimis. Cell. corp. diam. 18/j..

Lismore (290).

Cf. Chodat, Alg. vertes, p.221, f.U7B. This form has the

sides ahiiost ilat, the angles obtuse, and very delicate spines like

setfe.

Var. EXCAVATUM,n.var. (PI. Iviii., f.22).

Forma pentaedrica, valde excavata; angulis radiantibus, coni-

cis, baud intlatis, lateribus planis, apicibus modice acutis, spinis

tenuissimis instructis. Cell. corp. diam. ca. 20/x.

Lismore (290).

In this form, the body is much more excavated on all sides;

the cell consists of little moi-e thaii 5, conical, radiating angles,

not inflated, but with nearly Hat sides, and rather acute at the

apices. Spines very delicate.

Tetraedron hortensk, n.sp. (PI. Iviii., f.23).

Cellula; maxima^, wqualiter teti-aedricse ;
lateribus levissime

concavis; angulis late-rotundatis. Membrana minute punctulata,

ad extremos angulos interdum levissime granulata, punctis in

seriebus duabus decussatim ordinatis. Cell. diam. 46-72/^.

Botanic Gai-dens (3, 150); Prospect Reservoir.

Compare, with this species, Tetr. c/it/as Wittr., Gotl. o. Oelands

Sottvattensalg., p. 33, T.4, f.4, and Tetr. tumidtdiim Reinsch,

Polyedr. Monog., p.506, T. vi., f.3. The cells are very large,

tetraedral, generally with broadly rounded angles, and very

slightly concave sides; the angles, however, sometimes tend to

be pointed. The membrane is minutely punctate all over, the

puncta arranged in decussating lines.

Tetraedron acutum, n.sp. (PI. Iviii., f.24, 25).

Cellulse tetraedricse; lateribus plus minus (ssepe valde) concavis,

anguhs protractis; angvilis spinis singulis instructis.

Cell. diam. c. sp. 20-34; sp. long. 6-10/x.

Parramatta(136); Lismore (258, 259, 263); Enoggera.

The cells ai-e tetraedrical; in optical section, triangular, with
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more or less concave sides, angles very acute and produced. The

angles are furnished with fine spines; it is sometimes difficult to

say where the angle ends and the spine begins.

Var. RECTILINEARE, n.var. (PI. Iviii., f.26).

Cellula; tetraedricfe; lateribus planis nee retusis; angulis acutis

haud protractis, spinis singulis prieditis. Cell. diam. c. sp. 25//..

Enoggera.

The cell is tetrahedral; in optical section, triangular, with sides

quite flat, angles acute, not produced, furnished with short spines.

Nageli's figure, Gatt. einz. Alg., T. iv,B, fig. lb, is a plane form of

this variation.

Tetk. hastatum var. eleoans, n.var. (PI. Iviii., f.27).

Cellulfe tetraedricje; lateribus concavis; angulis in processus

hyalinos bifidos singulos protractis. Cell. diam. c. proc. 32/t.

Parramatta Park (136).

Cf. 7W)'. {Polyedrium) hastalitm Reinsch, Algenfl. v. Frank.,

p. 77, T. v., f.3, also Chodat, I.e., p. 172, f.95. The sides of the

cell are very concave, and the single process at each angle more

regular; the processes are hyaline, and bifid, with recurved ends,

sometimes doubly dichotomous.

Tetr. trigonum var. mammillatum, n.var. (PL Iviii., f. 28).

Cellulte planfe triangulares; lateribus convexis; angulis obtusis

in papillas singulas productis; a latere viste lenticulares.

Cell. diam. 12/x. Lismore (258).

Cf. Tetr. (^Polyedrium) triyouum var. crassum Nag., in Eichler,

Flor. wodor. ok. Miedzyrzeca, 1892, T. ix., f. 17. This form has

each angle produced into a short, mammillate projection.

Tetraedron cruciporme, n.sp. (PL Iviii., f.29).

Cellulse planae, angulis radiantibus 4 exstructse, medio valde

constrictse, inferne et superne retusa:;; angulis acutis vix inflatis,

spinis minutis singulis instructis, Chloroplastides dilute virides.

Cell. long. c. sp. 18, centr. 10; lat. c. sp. 20, constr. 6/x.

Botany.
A plane form, deeply constricted in the middle after the style



846 AUStRALiAiJ ftlEStlWATER PLANKTON,

of an Arthrodesimis, and somewhat retuse above and below, the

angles acute, hardly inflated and furnished with a minute spine.

Tetraedron striatum, n.sp. (PI. Iviii., f.30).

Cellulae tetraedricee; lateribus valde concavis; angulis baud

inflatis in processus angustos breves protractis, extremis trun-

catis, transverse striatis. Cell, diam 26/x.

Enoggera.

The cell is tetraedral, with very concave sides, angles not in-

flated but produced in short processes, like certain forms of

Staurastrtmi; processes narrow, transversely striate
(?

rows of

puncta), ends truncate.

Tetraedron Wasteneysii, n.sp. (PL Iviii., f.31).

Cellulfe tetraedricse; lateribus convexis; angulis obtusis in

processus breves hyalinos claviformes singulos productis.

Cell. diam. c. proc. 20, corp. 8|-/;i. Enoggera.

Named in honour of my erstwhile correspondent, Mr. Hardolph

Wasteneys, who sent me the Enoggera-samples. The cell is

tetraedral, the body with convex sides; the obtuse angles are

produced into short, hyaline, club-shaped processes, with smooth,

rounded ends.

PHYTHELIE^.

Genus Richteriella Lemm.

Richteriella botryoides (Schm.) Lemm. (PI. lix., f.l, 2).

Cell. diam. 3-8; setae long. 20-30//..

Parramatta Park (136).

Genus Lagerheimia Chodat.

Including Chodatella Lemmermann. In "Plankton of the

Sydney Water-8upply," these Proceedings, 1912, in consideration

of their evident connection, one with another, I felt bound to

arrange the various forms of Lagerheimia as variations of one

species. While just as much as ever convinced of the biological

connection, I find this method of nomenclature cumbrous, and of
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very doubtful utility, and have abandoned it. The following

list gives the I'evised nomenclature: —
L. genevensis Chad., p.p. =L ciliata v. genevensis, Ic, p. 522,

PI. 53, f.7.

,,
var. gracilis Playf.

= L. ciliafa v. gracilis, p. 523, f. 10-12.

L. acuminata Playf.
=

,,
v acuminata, p.523, f.13-19.

L. globosa Playf.
= „ v. ylobosa, p. 524, f.20.

L. cristata Playf.
=

,,
v. cristata, p. 525, f.21.

L. comosa Playf.
= „ v. comosa, p. 525, f.26.

L. subsalsa (Lemm.) mihi= ,,
v. subsalsa, p.524, f.32,33.

L. coronata Playf.
=

,,
v. coronata, p.522, f.3.

,,
var. injiata Playf.

=
,,

v. infiata, p.522, f.4, 5.

,, var. s^rto/a^a Playf.
=

,,
\. striolata, ^.b2b, i.21,'2b.

Genus Bernardia,* gen.nov.

Cellulfe sphsericfe vel oblongje, spinis (neque setis) longis,

rigidis 4 (polaribus 2, equatorialibus 2) armatae, basibus spinarum

expansis. In cellulis maturioribus processus gracillimi, basibus

valde expansis, apicibus obtusis vel minute cuspidatis, in vicem

spinarum inveniuntur.

Bernardia Chodati (Bernard) mihi. (PI. lix., f.3, 4).

Cellulse splijericse, spinis rigidis 4 (polaribus 2, equatorialibus

2) instructse; spinis e papillis orientibus.

Cell. diam. 7, spin. long. 16/j!..

Dunedin, N.Z.; Enoggera, Q.

Syn., Lagerheimia Chodati Bernard, Protococc. et Desm., p. 170,

f.349, 350. In its younger stages, this plant resembles a Lager-

heimia, but, instead of hair-like or bristle-like setse, the cells

are furnished with four rigid spines {^^ forte barbe roide a

Vextremite tres Jim et Ires at^we" —Bernard); and these are not

subapical, but exactly polar and equatorial. More mature cells,

gathered from the lake in Parramatta Park, have convinced me,

however, that the platit is organised on quite different lines to

Lagerheimia. The stiff spines have become very slender pro-

cesses, with blunt or minutely cuspidate apices, and very

In honour of M. Chas. Bernard, Dr. es Sciences, of Buitenzorg, Java.
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strongly expanded bases, so broad, indeed, as sometimes to

enclose tlie whole cell. The processes are akin to those of Stanr-

astrum or the horns of Pediastrum. Indeed, the fully developed

plant resembles nothing so much as a four-celled Pedi. simplex.

Bernard gives, cells 5-10/a, spines l3-20/x, for Javanese specimens.

Var. CRUCiATA, n.var. (PI. lix., f.5, 6).

Cellulai in vicem spinulorum processubus longis gracillimis 4

(p(jlaril)us 2, equatoiialibus 2) basi valde expansis, instructse;

inembrana snepe dilute rufescente.

Cell. diam. 6-12, process, long. 18-27/i.

Parramatta Park (136).

In this, apparently the mature, form, the spines are replaced

by long, slender processes, greatly expanded at the base; see

notes on the type, siipra.

Bernardia Wratislavensis (Schrod.) mihi. (PI. lix., f.7).

Cell. long. 8, lat. 3; spin. long. 16/ji,

Lismore(258).

Syn., Lagerheimia Wratislavensis Schroder, Ber. d. deutsch.

bot. Gesellsch., xv., T.17, f.7: Chodat, Alg. vertes, p. 188, f.l03.

This form has spines arranged as in Bei n. Chodati, and should

accompany that species. The spines and processes, also, in this

genus are more or less rufescent, which I have never noted in

the setas of Lagerheimia.

DICTYOSPHtERIEtE.

Genus Tetracoccus West.

Tetracoccus botryoides West. (PL Hx., f.8, 9).

Cell, diara. 3-8/x. Lismore (285).

PALMELLACE^.

Genus SPHiEROCYSTis Chod.

SPHiEROCYSTIS ScHROETERI Chod. (PL lix., f.lO).

Coenob. diam. 28-300; cell. diam. 3-1 2/x.

Botany ; Sydney Water (80, 81); Lismore (260, 281, 286) ;

Grafton, Nymboidia River (268).
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Cf. Chodat, Bull, de I'Herbier Boissier, 1897, p.292, T. ix.;

Alg. vertes, p.11'1, f..o3. I have never been able to see any
difference between Gloeocystis and Sphcerocystis, except that

coenobia of the latter run to greater dimensions. In regard to

the size of the cells, Sph Sch^'iHeri occupies exactly an inter-

mediate position between Glveocystis vesiculosa and G. gi(jai<; and

when its large cells divide into groups of 8, they form coenobia

which are Gl. vesiculosa pure and simple, as figured by Nageli,

Gatt. einz Alg., T. iv f, fig.l, the normal form of the species,

and, indeed, the only one I have ever noted.

Var TETKAKDuiCA, n.var. (PI. lix
,

f.ll
).

CellulBS intra coenobium tetraedrice ordinatae.

Ccenob. diani. 44-45; cell. diam. 9-12//..

Sydney Water (80, 81); Coogee; Botany.
This form is not uncommon; the cells are close together, and

and obviously arranged tetraedrically.

Genus Glceocystis Nageli.

Gl(Eocystis vesiculosa Nag. (PI. lix., f.l2).

Ccenob. diam 14-60; cell. diam. 3-6/v,.

Auburn; Collector; Sydney Water (63).

Cf. Nageli, Gatt. einz. Alg., T. iv f, fig.l. He gives tlie cells

as spherical or ellipsoid; in those specimens I have met with, the

cells were always spherical.

Glcecystis gigas (Kutz.) Lag. (PI. lix, f. 13, 14).

Ccenob. diam. 30-60; cell, diam, 10-20/x.

Auburn; Collector, Murray's Lagoon; Botany (71).

Syn., ProtocoGcus giyas Kutz., Glosocapsa ampla Kiitz., Glceo-

cystis ampla Rabh., Chlorococcum gigas (Kiitz.) Grun.

Glceocystis australis, n.sp. (PI. lix., f.l5).

Coenobium globosum vel subglobosum, cellulas ovales 4, 8, 16

includens.

Coenob. spheer. diam. 42-60, subglob. long. 20-34, lat. 15-20;

cell. long. 12-18, lat. 8-1 2/x.

Auburn; Guildford (23).
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This species has oval cells instead of the usual spherical ones.

A family of eight coenobia, of eight cells each, was noted.

Var. AMPLA, n var. (PI. lix., f. 16).

Coenobiura maximum, cellulas permultas includens.

Ccenob. diam. 145; cell. long. 10-12, lat. 6-8/x.

Auburn. Cumpriori.

A form with coenobium much larger than usual, and enclosing

a very large number of cells.

EXPLANATIONOF PLATES LVI.-LIX.

Plate Ivi.

Figs. 1-4. —Carteria muUiJflis (Fresen.) Dill, forma; ( x 6b0).

Figs. 5-7. —C. scrohicidat.a, n.sp. ; ( x 660).

Fig.8.
—C. scrohiculata var. ovalis, n.var. ; ( x 660).

Fig.9.
—C. australis, n.sp.; ( x 1000).

Fig. 10. —C. australis var. orata, n.var.; ( x 1000).

Figs. 11, 12. —Ghlamydomonas gloeocystiformis Dill, formae; (11) x 1000,

(12) X 1330.

Fig. 13. —CM. pisiformis var. attenuata, n.var.; ( x 1000).

Fig. 14. —CM. pisiformis var. glaocystiformis, n.var.; ( x 500).

Fig. 15. —CM. (jlohulosa var. pertusa, n.var.; ( x l(X)O).

Fig. 16. —CM. monadina var. ovalis, n.var.; ( x 1000).

Yig.n.—CM. globom Snow; ( x 1330).

Fig. 18. —CM. Lismoreiisis, n.sp.; ( x 2000).

Figs. 19, 20. —CM. Lis7nore7i.ns var. omta, u.var. ; ( x 2700).

Figs.21, 22.—P/i.aco<t6s bidlatus, n.sp., (6) side, (c) end; (21) x 1000,

(22) X 1330.

Fig.23.
—P. bidlatus var. conicus, n.var.; ( x 1000).

Yigs.'Zi, 25.—Ptero77i07ias cruciata, n.sp., (24) front, (25) side, (a) end;

(
X 1000).

Fig.26.— P<. cruciata var. ptdchra, n.var., (a) front, (b) side, (c) end;

(
X 1000).

Plate Ivii.

Fig.l.
—Ptdiastrum tetras var. Jluriatde, u. var.; (

x 660).

Fig.2.
—P. tetras var. apiculatum, n.var.; (

x 660).

Fig.3.
—Crucigenia tefrapedia var. ornata, n.var.; (

x 1330).

Fig. 4. —C. triangularis Chodat; (
x 660).

Fig.5.
—C. quadrata var. secta, n.var.; (

x 1000).

Fig.6.
—Tetrastrum elegans, n.sp.; (

x 1000).

Fig.7.
—T. elegam var. dentatum, n.var.; (

x 1000).

Pig. 8. —Gcelastrum a-enatum var. cubicu7n, n.var.; ( x660).
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Yig.9.
—C. ohtnsinn (Eichler) mihi, cnnwhium cubicum; (

x 1000).

Fig. 10. —Selenastrum gracl/e var. minutum, n.vai'. ; (
x 1000).

Fig. 11. —Sceiiedesmus qHadrlcanda va,v. incurrns, n. var.; (
x 6tJ0).

Figs. 12, 13. —
»S'. quadricanda var. inei-mis, n.var. ; (

x 1000).

Fig. 14. —S. denticidatm var. (ji-acilis, n.var.; (
x 1330).

Fig. 15. —S. denticidatiis var. amtralin, n.var.; ( x 060).

Figs. Ui, 17. —̂̂
'. securi/onnis, n.sp. ; (

x 1000).

Yig.lS. —Aiikistrodesmu.'i fa/catus var. mirahiliii W. &G. S. West; { x 660).

Fig.l9.— -l./a/cft/M.s var. contortus (Thuret) mihi; (
x (j60).

Fig.20.— .4. dtdcis, n.sp.; (a) x 1000, [h) x 660.

Fig. 21. —̂-1. didcis vav. cinyidam, n.var. ;( x 1000).

Fig.22.— .4. Braimii (Nag.), forma; (
x 660).

Figs.23-25.
—A. Braunii var. minutuy, n.var. ;(23) x 1330, the others x 660.

Figs.26, 27. —Actinasfrum Hantzschii Lagerh. ; (
x 1000).

Figs.28, 29. —A. hacillart, n.sp.; (
x 1000).

Fig. 30. —A. acictdare, n.sp., (
x 500); {a) single cell x 1000.

Fig.31.— J. guttula, n.sp.; (
x 1000).

Fig. 32. —KuxJineriella elegans, n.sp.; (
x 660).

Fig. 33. —A'. Innaris var. acuta, n.var.; ( x 1330).

Plate Iviii.

Fig. l.~Ooci/.s^^.s cra».m var. Ostev/eldii I'layf. , forma; (x 1000).

Fi<'S.2, 3. —0. crassd var. elonyala, n.var.; (
x 1000).

Fig. 4 —0. crassa var. i/ranidoga, ii. var. ;( x 740).

Fig. 5. —0- apiculala var. major Playf. ; (
x 660).

Fig.6. jVephrocytinm Agardhianum var. mujvi Niig.; (
x 400).

Figs. 7, 8.— ^V. Agardhianum var. planktonicum, u.var. ; (
x 250).

Figs. 9, 10. —Tetrallanlos Lagerheimii Teiling; (
x 1000).

Fig.ll.
—Tttraedron minimum (A.Br.) Hansg; (

x 1330).

Figs. 12, 13. —Tf.tr. minimum var. amtrale, n.var.; (
x 1000).

Figs. 14, 15. —Tetr. minimum vav. pinuridium (Reinsch) mihi; (14) x 1000,

(15) X 1330.

. Figs. 16, n. —Tttr. minimum var. rectitintare, n.var.; (
x 1000).

Fig. 18. —7^7-. minimum var. morsum (W. & G. S. West) mihi; (
x 1000).

Fig. 19. —'I'etr. reguture Kiitz., forma; (
x 660).

Fig. 20. —Tetr. regulare var. papilliferum C^ahr^ileY) mihi, forma; (
x 330).

Fig.21.
—y'eCr. spinulosum Schniidle, forma; (

x 1000).

Fig.22.
—Tetr. spinuloaxim var. excavatum, n.var.; (x 1000).

Fig.23.
—7'e<r. horlens-e, n.sp.; (

x 660).

Figs. 24, 25. - 'Tetr. acutum, n.sp.; (24) x 1000, (25) x 1500.

¥\g.1Q.
—Tttr. acutum var. rectilineare, n.var.; (

x 1000).

Fig. 27. —Tetr. hastatum var. elegans, u.var.; (
x 660).

Fig. 28. —Tetr. trigouum var. mammilla/um, n.var.; (x 1330).

b'ig.29. —Tetr. cruciforme, n.sp ; (
x 1330).
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Fig.SO. —Tetr. striatum, ii.sp. ; {
x 660).

Fig. 31. —Tet7: Wasteneysii, i^.sp.; (
x 1000).

Plate lix.

Figs. 1, 2.—Jiirhteriel(a hotri/oidcs (Scliniidle) Lemm.; (1) x 1000, (2) x 660.

Figs 3, i.— Bernardia Chodati (Bernard) mihi: (3) x 660, (4) x 1000.

Figs. 5, 6. —5. Chodati var. cruciata, n. var. ; (
x 660).

Fig, 7. —B. Wratidavtnsis (Scliroder) mihi; (
x 1000).

Fig. 8. —
Tetracoccunhotryoides West; (

x 500).

Fig. 9. —T. hotryoides, tetrads of cells radiating from a common centre;

(
x 200).

Fig. 10. —
SphiProcystis Schroteri Chodat; {

x 500).

Fig. 11. —S. Schroteri var. telracdrica, n.var. ; (
x 500).

Fig. 12. —
Glmocystis vesicidosa Nag.; (

x 660).

Figs.l3, 14.— G. gigas (Kutz.) Lagerh.; (
x 250).

Fig.l5.
—G. au'itrtdi.s, n.sp. ; (

x 500).

Fig. 16. —G. australin var. ampla, n.var.; (
x 250).

Fig. 17. —Tetraedron regidart var. in&rm^., n.var.; (
x 1330).

Fig. 18. —Carttria scrobirulata, n.sp., end-view; (
x 660).


